5 



CM 
< 

in 
1^ 



Q. 
Ill 



(19) 



J 



EijropdIl^B6 Patentsmt 
European Patent Office 
Office europten des brevets 




(11) 



ill 

EP 0 755 167 A2 



(12) 



EUROPEAN PATENT APPUCAHON 



(43) Date of plication: 

22.01.1997 Bulletin 1997/04 


(51) lnia^:H04R 17/00 


(21) Application number: 96109437.2 




(22) Date of firing: 12.06.1996 




(84) Designated Contracting States: 
' DE n FR 


(72) Inventor: Kanal, Yasuhiro 
Taito-ku, Tokyo* 110 (JP) 


(30) Priority: 19.07.1995 JP 215316^5 

(71) Applicant: TAIYO YUDEN Ca, UIX 
Taito-ku Tokyo 110 (JP) 


(74) Representative: Goddar, Heinz J., Dr. et al 
FORRESTEf) & BOEHMERT 
Franz-Joseph-Strasse 38 
80801 MQnchen (DE) 



(54) Piezoelectric acoustic device 

(57) A piezoelectric acoustic device comprises a 
piezoelectric element (2) composed of a metallic plate- 
shaped diaphragm (21), a plate-shaped piezoelectric 
body (22), electrodes (23, 23) provided on both main 
surfaces of the piezoelectric body (22). one electrode 
(23) being fixed and electrically c(»inected to a main 
surface of the diaphragm (21), and a casing (1) for 
accommodating the piezoelectric element (2) therein 
and forming a resonant chamber together with the pie- 
zoelectric txxiy (22). The piezoelectric element (2) fur- 
ther comprises a projection (3) projecting fron the 
diaphragm (21) and an extenslori electrode (15), the 
extension electrode (15) beirig extended onto the pro- 
j^^tion (3) while being insulated from the diaphragm 
(21). the extension electrode (15) k>eing electrically con- 
nected to another electrode (23) which is not fixed to the 
diaphragm (21) of the piezoelectric body (22), the ptezo- 
electrto element (2) being attached to the casing (1) 
while allowing a main surface of the projection (3) 
attaching the extension electrode (15) thereto to direct 
outward. Further, a metallic surface portion of the pro- 
jection (3) and ttie extension electrode (15) are respec- 
tively electrically connected to circuit patterns (38, 38) 
of a printed circuit board (36) mounted inside the hous- 
ing (1) by way of conductive portions (1 6. 1 6 * • • ) pro- 
vided on an elastic connection block (12). Accordingly, 
the device can be miniaturized, and simplified in the 
structure thereof, and further easily connected to tiie 
circuit 
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Description 



The present invention relates to a piezoelectric 
acoustte device having a piezoelectric element adapted 
fbri» in an acoustic device such as a receiver of a tel- 
^hone, etc. 

A conventional pezoelectric acoustic device com- 
prise a case like a tray for accommodating piezoelec- 
tric element therein, a stepped piezoelectric element 
si9>port provided at an inner peripheral side of the case 
at the intermediate portion thereof, wherein a peripheral 
portion of a diaphragm is placed on arxJ fixed to the pie- 
zoelectric element support by an adhesive. In the piezo- 
electric element one of electrodes provided on t)oth 
surfaces of a plate-shaped piezoelectric body is bonded 
to a surface of the diaphragm wherein lead wires are 
respectively connected to the electrode on the piezoe- 
lectric element and the diaphragm and are extended 
outside from the casa 

Such a piezoelectric acoustic device is incorpo- 
rated into an electronic device such as a portable tele- 
phone, a so-called cordis phone, then it is fixed to the 
housing by screws, etc. Further, the lead wires are con- 
nected to a printed circuit board in the housing by sol- 
dering, etc. 

In addition to the piezoelectric acoustic device con- 
nected by the lead wires, there is a piezoelectric acous- 
tic device having no lead wires wherein conductive pins 
provided in the case contact the diaphragm and the 
electrodes of the piezoelectric element so as to connect 
to the drcuit This pezoelectric acoustic device is also 
accommodated in the housing of the electronic device 
and is fixed to the housing by screws, etc. 

However, in the aforementioned piezoelectric 
acoustic devices^ since the case attaching the piezoe- 
lectric element thereto is enployed. parts count is 
increased, steps of assembly are increased, so that the 
manufacturing cost can not be reduced and the minia- 
turization of the device is difficult When the case is 
fixed to the housing, lead wires must be soldered, which 
took however much time and labor. 

In view of the drawt>acks of the conventional piezo- 
electric acoustic device, it is an object of the invention to 
provkJe a piezoelectric acoustic device in which a piezo- 
electric element is easily fixed to an electronic device, 
and is connected to a circuit without taking time and 
labor so that it can be manufactured with low cost and 
can be miniaturized. Accordingly, the electronic device 
can be easily assembled. 

To achieve tiie above object in the present inven- 
tion, a projection is provided on a periphery of a metallic 
plate-shaped diaphragm of a piezoelectric element and 
an extension electrode electrically extended onto a 
main surface of the projection wherein the extension 
electrode is electrically connected to the diaphragm of a 
plate-shaped piezoelectric body while allowing the 
extension electrode to be insulated from the diaphragm. 
The piezoelectric element is directly fixed to a housing, 
and the extension electrode and tiie projection are elec- 



trically connected to drcuit patt&ns on the printed dr- 
cuit board which is accommodated in a hot^g of an 
electronic device t)y way of conductive portions of an 
elastic connection block. 
5 A piezoelectric acoustic device comprises a piezo- . 
electric elem^it composed of a metallic plate-shaped ^ 
diaphragm, a plate-shaped piezoelectric body, elec- 
trodes provided cm both main surfoces of the (Mezoelec- 
tric body, one electrode being fixed and electrically 
10 connected to a main surface of the diaphragm, ar^ a 
casing for accommodating the piezoelectric element 
therein and forming a resonant chamber together with 
tiie piezoelectric body. The piezoelectric element further 
comprises a projection projecting from the diaphragm 
75 and an extension electrode, the extension electrode 
bang exteruled onto the projection while being insu- 
lated from the diaphragm, the extension electrode being 
electrically connected to another electrode wNch is not 
fixed to the diaphragm of the piezoelectric body, the pie- 
20 zoelectric element being attached to the casing while 
allowing a main surface of the projection attaching the 
extension electrode thereto to direct oufeivard. Further, a 
metallic surface portion of the projection and the exten- 
sion electrode are respectively electrically connected to 
25 drcuit patterns of a printed circuit board mounted inside 
the housing by way of conductive portions provided on 
an elastic connection block. Accordingly, tiie device can 
be miniaturized, and simprified in the structure thereof, 
and further easily connected to the circuit. In this case, 
30 the connection block is clamped between the projection 
supported by an electrode supporting portion of the 
hojsing and the printed circuit board 36 while compres- 
sion stress is given tiierebetween. 

The connection block is an elastic Wock having a 
35 plurality of conductive portions provided at least on tiie 
surface thereof, wherein the conductive portions are 
arranged alternately in a given interval while being insu- 
lated therebetween. The housing includes a holding 
means for hokling the connection block tor temporarily 
40 fix the connection block tiiereto when the piezoelectric 
acoustic device is incorporated into the housing of the 
electronic device. 

Further, the housing includes a sound damper. 
In the aforementioned piezoelectric acoustic 
45 device, the extension electrode provided on the projec- 
tion of the diaphragm and the surface of the projection 
are connected to the drcuit patterns of tiie printed dr- 
cuit board using the elastic connection block, which dis- 
penses with soldering of the lead wires. Since the 
50 piezoelectric element is directiy attadied to the inside of 
tiie housing of the electronic device, it is not necessary 
to attach the piezoelectric element to the housing and to 
fix tiie housing by screws etc. That is, the connection 
block is damped between the projection supported by 
55 the electrode supporting portion of the housing and the 
printed circuit board while compression stress is given 
therebetween and the connection between the piezoe- 
lectric element and the drcuit of tiie printed drcuit board 
is completed by merely attaching the piezoelectric ele- 
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ment to the inskie of the housing and f being the housing 
in a given condition. 

Since the connecbon k>lock is elastic block having a 
plurality of conductive portions which are provided at 
le^ on the surface thereof and are arranged alter* s 
nately in a given interval while being insulated therebe* 
tween, wh&i the correction tAock is clamped between 
the projection supported by the electrode supporting 
portion of the housing and the printed circuit board while 
compression str^s is given therebetween, ttie dia- 10 
phragm and the electrodes of the piezoelectric body can 
be easily connected to the circuit patterns of the printed 
circuit board. Particularly, if the housing includes a hold* 
ing means for holding the connection block, when the 
piezoelectric acoustic device is incorporated into the is 
housing of the electronic devica the connection blod^ 
can be temporEully fixed to the housing, which 
enhances the incorporation of the piezoelectric acoustic 
device into the housing. Further, since the housing 
includes a sound damper, the piezoelectric acoustic 20 
device can attain excellent acoustic characteristics 
although it has a small size and a simple structure. 

Fig. 1 (a) is an exploded longitudinal aoss-sectional 
side view of a piezoelectric acoustic device when it ss 
Is disassembled according to a first embodiment of 
the invention; 

Fig. 1(b) is a longitudinal cross-sectional side view 
H of the piezoelectric acoustic device when it is 
assembled; so 
Rg. 2 is an exploded perspective view of an electric 
device enrployed by the piezoelectric acoustic 
device of Fig. 1 removing a shell member of a hous- 
ing thereof; 

Rg. 3 is a plan view showing a state where the pie- ss 
zoelectric . element is attached to the other shell 
member of the piezoelectric acoustic device of the 
first embodiment; 

Fig. 4 is an exploded perspective view showing a 
main portion of the electric device employing the 40 
piezoelectric acoustic device of Rg. 1 removing one 
housing thereof; 

Fig. 5 Is a plan view showing a state where a main 
portion of the piezoelectric element is attached to 
the shell member of the piezoelectric acoustic 46 
device of the first emlxxJiment; 
Figa 6(a) and 6(b) are plan views showing main 
portions of projections of diaphragms of the piezoe- 
lectric acoustic device according to a modification 
of the first embodiment of the invention; so 
Rgs. 7(a) and 7(b) are plan views showing main 
, portions of electrode supporting portions of tiie 
' housingof the piezoelectric acoustic device accord- 
ing to a modification of the first embodiment; 
Rg. 8 is an exploded perspective view showing ss 
anotiier example of a main portion of a temporary 
fixing means for fixing a connection block to the pro- 
jection of the diaphragm; and 
Fig. 9 is an exploded perspective view showing a 
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still another example of a main portion of a tempo- 
rary fixing means for fixing the cmnection block to 
tiie projection of the diaphragm: 

A prefen-ed emt3odiment of the invention will be now 
described in detail with reference to attached drawing^ 

Rgs. 1 through 5 show a first embodimoit which 
applies the invention to a piezoelectric receiver. A hoik- 
ing 1 of an electronic device such as a portable phone, 
a cordless phone, etc. comprises a pair of shell mem- 
bers 31 and 37 made of resins, eta wherein these shdl 
menders 31 and 37 are overiaid on each other and 
fixed to each other using screws, eta. not shown, 
thereby forming a space therein for accommodating an 
electronic devica 

As shown in Rgs. 2 through 4. a perqpheral wail 5 is 
fomred in tiie inner surface of one shell member 31. and 
a sound damper 1 1 comprises a hole which is bored at 
the central bottom part surrounded by the per^sheral 
wall 5 and is covered with a mesh made of Tetoron 
(trademark) having about #380 meshes. The sound 
damper 11 can select a suitak)le shape of various 
shapes depending on acoustic characteristics to be 
obtained, for example, it can be formed of a plurality of 
small sound emitting holea 

An electrode supporting portion 4 projects from a 
part of the peripheral wall 5. TTie electrode supporting 
portion 4 is like a groove having inner dimensions corre- 
sponding to the dimensions of a projection 3 which 
projects racfially from a peripheral portion of a dia- 
phragm 21 of a piezoelectric element 2. described later. 

The dectrode supporting portion 4 projects radially 
from an outer peripheral portion of the housing 1 . A step 
6 is formed on an inner peripheral wall 5 of the housing 
1 at tiie middle portion thereof in the direction of the 
inner height of the peripheral wall. 5 and extends along 
the entire periphery of the housing 1 excepting the elec- 
trode supporting portion 4 for supporting the peripheral 
portion of tiie diaphragm 21 of the piezoelectric element 
2. 

As shown in Rgs. 2 through 5. tiie piezoelectric ele- 
ment 2 comprises a plate-shaped piezoelectric body 22 
n^e of piezoelectric ceramics, etc.. and electrodes 23 
provided on both main surfeces of the piezoelectric 
body 22 (only one of the electrodes 23 is seen and illus- 
trated in Rg. 2. through 5). One of the electrodes 23 of 
the piezoelectric body 22 is fixed and electrically con- 
nected to the metallic diaphragm 21 . The cGaphragm 21 
and tiie piezoelectric body 22 of the piezoelectric ele- 
ment 2 are respectively circular. A diameter of tiie dia- 
phragm 21 of the piezoelectric element 2 is slightiy 
greater than an inner diameter of the step 6 of tiie hous- 
ing 1. and is slightiy less than an Inner diameter of tiie 
peripheral wall 5 at the upper portion of the step 6. 

As shown in Figs. 1 tiirough 5, the projection 3 
projects from the peripheral portion of the diaphragm 21 
and also projects radially, i. e. in a cfirection of the radius 
of the diaphragm 21 . A belt-shaped insulating layer 1 4 
fomned to extend from the electrodes 23 of the piezoe- 
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lectric body 22 to the projection 3. A belt-shaped exterv 
8ion electrode 15 composed of a conductive fflm is 
formed on the insulating layer 14. The extension elec- 
trode 15 extencte over an edge of the end of the insulat- 
ing layer 14 at the side of the electrodes 23 of the 
piezoelectric body 22 wherein the end portion of the 
extension electrode 15 contacts the electrodes 23 so 
that the extension electrode 15 is electrically connected 
to the electrodes 23. As shown in Rg. 5, the insulating 
layer 14 and the exter^on electrode 15 are respectively 
deflected on the projection 3, namely, formed at one 
side of the projection 3, while the metallic surface of the 
projection 3 is exposed at the other side of the prpjec- 
tion 3. In Rg. 5, a width of the extension electrode 15 is 
denoted at B and a wklth of the portion of the projection 
3 where the metallic surface is exposed is denoted at B*. 
A margin between the edge of the extension electrode 
1 5 and that of the insulating layer 1 4 is denoted at A. 

Further, according to the piezoelectric acoustic 
device of this entediment a connection block 12 
shown in Rgs. 4 and 5 is prepared. The connection 
block 12 is a block as disclosed, e.g. in Japanese Patent 
Publication Na 55-48951 or an elastic block which Is 
commercially availalrfe in the name of "INTERCON- 
NECTOR", wherein insulating portions 13 and conduc- 
tive portions 16 are arranged alternately in a given pitch 
at least on a surface of the elastic block 12. For exam- 
ple, the connection block 1 2 is formed of a layered body 
in which elastic insulating bodies and elastic conductive 
bodies each having a given thickness are respectively 
altemately layered, or it is formed of an elastic block in 
which a surface of the connection block 12 is metaGzed 
in a given interval like a belt 

A width of the connection block 1 2 is slightly greater 
than the inner dimensions of the electrode supporting 
portion 4 of the housing 1 . Each width of the insulating 
portions 13 is denoted at b and each width of the con- 
ductive portions 16 is denoted at a. The following 
dimensional relations or expressions are established 
between the extension electrode 15, the insulating layer 
14. and the metanic surtee of the projection 3. 

A>a. B>b. B >b. 

To incorporate the piezoelectric element 2 having 
such an arrangement into the housing 1, an adhesive 
such as a silicon adhesive is uniformly coated previ- 
ously on the step 6 within the inner periphery of the 
peripheral wall 5 of the shell member 31 of the housing 
1 provided with the sound damper 1 1 wTvch includes a 
damper means such as a meshed damper doth made 
of fluorine resin or a pin hole damper. Next, the piezoe- 
lectric element 2 Is accommodated inside the peripheral 
wall 5 while the piezoelectric body 22 is directed 
upward, and the peripheral portion of the diaphragm 21 
of the piezoelectric element 2 is placed on and fixed to 
the st^ 6 by the adhesive. At this time, the projection 3 
is engaged in the electrode siqiporting portion 4 of the 
shell member 31. It is possible to select a suitable 



shape and structure of the damper 11 among various 
shapes and structure depending on the acoi^c char- 
acteristics to be obtained. In such a manner, the piezo- 
electric element 2 is attached to the inner side of the 
5 p^heral wall 5 of the shell menfoer 31 . 

Whereupon, a printed circuit board 36 is supported 
or held by a board support portion 41 within the other 
shell member 37 constituting the housing, wherein cir- 
cuit patterns 38 and 38 (refer to Rg. 2) to be connected 
10 to the diaphragm 21 and the electrodes 23 of the piezo- 
electric element 2 are provided on the lower surfoce of 
the printed circuit board 36 in Rg. 1. In Rg. 1. denoted 
at 39 is a circut conr^nent mounted on the printed cir- 
cuit board 36 and it constitutes circuits for driving the 
15 piezoelectric element 2. ete. 

Successively, the connection block 12 is engaged 
inside the electrode supporting portion 4 of the shell 
member 31 . Since the width of the connectfon block 12 
is slightly greater than the inner dimensions of the elec- 
20 trode supporting portion 4, the connectfon block 12 is 
slightly compressed in the width direction and engaged 
in the electrode supporting portion 4. Accordingly, the 
connectfon block 12 is temporarily fixed inside the 
groove of the electrode supporting portion 4 so that it is 
25 prevented from dropping off. In this state, the other shell 
member 37 is overiaid on the shell member 31, then 
these shell members 31 and 37 are fixed to each other 
by saews, not shown, thereby assembling the housing. 
As shown in Rg. 1(b) showing a state where the 
30 housing is assembled, the board support portion 41 of 
the other shell menrfoer 37 to which the printed circuit 
board 36 is attached strikes against the peripheral wall 
5 of the shell member 31 so as to receive the clamping 
force of the screws set forth akxive. In this state, the con- 
35 nection block 12 is slightly compressed in the direction 
of its hdght and fixed to the electrode supporting por- 
tion 4. The extension electrode 15 and the metallic sur- 
face of the projection 3 are respectively connected to 
the circuit patterns 38 of the printed drcuit board 36 
40 (refer to Rg. 2) by way of the conductive portions 16 of 
the connection block 12 (refer to Figs. 4 and 5). As a 
result, the piezoelectric element 2 is ccmnected to the 
drcuit mounted on the printed drcuit board 36 for driv- 
ing the piezoelectric element 2. 
45 Other examples of the projection 3 are illustrated in 
Figs. 6(a) and 6(b). In Rg. 6(a), the extension electrode 
15 is formed on the projection 3 and a conductive film 
15* fike the extension electrode 15 is formed on the 
metallic surface portion of the projection 3 abutting tfie 
50 extension electrode 15. The conductive fflm 15* is 
formed for solving the problem of fomnation of a step 
between the extension electrode 15 on the insulating 
layer 14 and the metalHc surface portion of the projec- 
tion 3 at one skie of the projection 3. When this problem 
55 is solved, the compression distortion of the connection 
block 12 is prevented from deflecting at a specific por- 
tion on the electrode supporting portion 4. In Rg. 6(b). a 
width of the insulating layer 14 is largely fomned at a 
stepped portion at an edge of the pnezoelectric body 22 
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on the diaphragm 21. which can cope with dispersion 
caused by sag in printing at the stepped portion of the 
* extension electrode 15. and can assure the insulation 

relative to the diaphragm 21 . 

Other examples of the electrode sipporting portion 
4 of the peripheral wall 5 are illustrated in Rgs. 7(a) and 
7(b). That is, in Rg. 7(a). the electrode supporting por- 
tion 4 is not formed like the groove but projectiors 17, 
17.* • * are provided at the tip and both sides of the 
electrode supporting portion 4. The connection block 12 
is defbrmed and engaged in the electrode supporting 
portion 4 to be fixed to the electrode supporting portion 
4. Compared with the engagement of the connection 
block 12 into the groove-shaped electrode supporting 
portion 4. the connection block 12 can be easily incor- 
porated into the electrode supporting portion 4 in Rg. 
7(a). In Rg. 7(b), the electrode supporting portion 4 is 
not groove-shaped but flat-plate-shaped, wherein two 
projections 18 and 18 project from the electrode SLf>- 
--v porting portion 4 at the position not to overlap with the 

' projection 3 of the diaphragm 21 . and they are engaged 

wHh holes provided on the connection block 12 so as to 
hold the connection block 12. Compared with the 
engagement of the connection block 1 2 into the groove- 
shaped electrode supporting portion 4, the connectkm 
block 12 can be easily incorporated into the electrode 
supporting portion 4 in Rg. 7(b). 

Rgs. 8 and 9 show other examples of a temporary 
fixing means of the connection block 12. 

In Fig. 8, a slit 19 is provided laterally at the center 
of the connection block 12. and the projection 3 of the 
diaphragm 21 is inserted into the slit 1 9 so as to tempo- 
rarjly fix the connection block 12. In this housing, so- 
called return protrusions 10 and 10 are provided at both 
sides of the tip of the projection 3 to pre\^ent the connec- 
tion block 12 from dropping off. In Rg. 9, a notch 20 is 
provided at a lower half portion of the connection block 
12 at the center thereof so that the projection 3 of the 
diaphragm 21 is inserted into the notch 20 to temporar- 
\ ily fix the connection block 1 2. In this housing, so-called 

return protrusions 10 and 10 are provided to get out of 
position at both sides of the central portion of the projec- 
tion 3 to prevent the connection block 12 from dropping 
off. In any of the connection blocks 12 in Rgs. 8 and 9. 
it'dlan be easily incorporated into the electrode support- 
ing portion 4 compared with the engagement of the con- 
nection block 12 into the groove-shaped electrode 
supporting portion 4. In tiie embodiment shown in Rgs. 
8 and 9. it is preferable to support the lower surfcice side 
of the projection 3 of tiie diaphragm 21 directiy t>y the 
electrode supporting portion 4 or t)y way of other mem- 
bers. 

The features disclosed in the foregoing desaiption. 
in the claims and/or in the acconrpanying drawings may, 
lx>th seperately and in any combination thereof, be 
material for realising the invention in diverse forms 
thereof. 



Claims 

1 . A piezoelectric acoi^c device comprises a piezo- 
electric element (2) conrip(^ed of a metallic plate- 

5 shaped cfiaphragm (21). a plate-shaped piezoelec- 
tric body (22), electrodes (23, 23) provided on both 
main surfaces of ttie piezoelectric body (22), one 
electrode (23) being fixed and electrically con- 
nected to a main surface of the cfiaphragm (21 ), and 

10 a casing (1) for accommodating the piezoelectric 
element (2) therein and forming a resonant cham- 
ber togetiier with the piezoelectric body (22). The 
piezoelectric element (2) further comprises a pro- 
jection (3) projecting from the diaphragm (21) and 

IS an extension electrode (15). said extension elec- 
trode (15) being extended onto the projection (3) 
while being insulated from the diaphragm (21). said 
extension electrode (15) being electrically con- 
nected to another electrode (23) which is not fixed 

20 to tiie diaphragm (21 ) of the piezoelectric body (22). 
said piezoelectric element (2) being attached to the 
casing (1) while allowing a main surface of the pro- 
jection (3) attaching ttie extenston electrode (15) 
tiiereto to direct outward. 

2. A piezoelectric acoustic device according to Claim 

1. wherein a metallic surface portion of the projec- 
tion (3) and the extension electrode (15) are 
respectively electrically connected to circuit pat- 
so terns (38, 38) of a printed circuit board (36) 

mounted inskle the housing (1) by way of conduc- 
tive portions (16. 16 • • * ) provided on an elastic 
connection bk>ck (12). 

35 3. A piezoelectric acoustic device according to Claim 

2, wherein the connection block (12) is clamped 
between tiie projection (3) supported by an elec- 
trode supporting portion (4) and the printed circuit 
board (36) while compression stress is given there- 
to between. 

4. A piezoelectric acoustic device according to any of 
Claims 1 to 3, wherein the housing (1) Includes a 
holding means for holding the connection block 

45 (12). 

5. A piezoelectric acoustic device according to any of 
Claims 2 to 4, wherein the connection block (12) is 
an elastic block having a plurality of conductive por- 

so tions (16, 16 • • • ) provided at least on the surface 
tiiereof. and wherein the conductive portions (16. 
16 * • • ) are arranged alternately in a given interval 
while being insulated therebetween. 

55 6. A piezoelectric acoustic device according to any of 
Claims 1 to 5, wherein tiie insulating layer (14) and 
tiie extension electrode (1 5) are f Om bodies extend- 
ing between the electrode (23) on tiie piezoelectric 
body (22) and tiie projection (3) of the diaphragm 
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(21). 

7. A piezoelectric acoustic device according to any of 
Claims 1 to 6, wherein the hoiming (1) is provMed 
with a sound damper (1 1). 
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Fig. 6 
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(54) Piezoelectric acoustic device 



(57) A piezoelectric acoustic device comprises a pi- 
ezoelectric element (2) composed of a metallic plate- 
shaped diaphragm (21), a plate-shaped piezoelectric 
body (22), electrodes (23, 23) provided on boih main 
surfaces of the piezoelectric body (22), one electrode 
(23) being fixed and electrically connected to a main sur- 
face of the diaphragm (21), and a casing (1) for acoom- 
niodatlng the piezoelectric element (2) therein and fomi- 
irig a resonant chamber together with the piezoelectric 
body (22). The piezoelectric element (2) further con>- 
prises a projection (3) projecting finom the diaphragm 
(21) and an extension electrode (15). the extension 
electrode (15) tieing extended onto the projection (3) 
while t)eing insulated from the diaphragm (21), the ex- 
tension electrode (15) being electrically connected to 
another electrode (23) which is not fixed to the dia- 
phragm (21) of the piezoelectric body (22). the piezoe- 
lectric element (2) being attached to the casing (1) while 
allowing a main surfece of the projection (3) attaching 
the extension electrode (15) thereto to direct outward. 
Further, a metallic surface portion of the projection (3) 
and the extension electrode (15) are respectively elec^ 
trically connected to circuit pattems (38. 38) of a printed 
circuit board (36) mounted inside the housing (1) by way 
of conductive portions (16, 16 — ) provided on an elastic 
connection block (12). Accordingly, the device can be 
miniaturized, and simplified in the structure thereof, and 
further easily connected to the circuit. 
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